Recent advances in genetic and genomic science are rapidly increasing our understanding of health, disease, and individualized response to therapeutics. While once only relevant to the management of patients with single-gene disorders, like cystic fibrosis and phenylketonuria, knowledge about the contributions of variations in genetics and genomics to the development and course of common diseases is now much broader and deeper and may be used to manage care for a wider range of patients. For instance, research has found that genetic-sequence variability impacts drug metabolism such that prior knowledge of carrier status can inform medication prescription leading to safer, more efficacious symptom and disease management. Advances in genetic and genomic science and technology are changing the way health care, including nursing care, is provided, allowing clinicians to incorporate genetic information into health-care decision-making to improve patient outcomes.
Nurses working in multiple settings will play an integral role in generating and translating this new knowledge into clinically relevant applications. Nurse scientists must explore genetic and genomic concepts relevant to human health and disease, while nurse clinicians must utilize this new knowledge in everyday practice to optimize patient care and outcomes. Finally, nurse educators must teach this new knowledge to prepare the next generation of nurses for a health-care environment inclusive of genetic and genomic concepts.
The National Institutes of Health have focused both on advancing genetic and genomic science and on developing tools to promote education and translation of findings for health-care professionals and laypeople alike. Specifically, the National Human Genome Research Institute (NHGRI) and the National Institute for Nursing Research (NINR) have developed resources and opportunities to educate scientists, educators, and practitioners in genetic and genomic concepts. The NHGRI provides a number of online resources and a resource center for genetic/genomic education resources (https://www.genome.gov/10000464/online-genetics-educa tion-resources/). The NINR has embraced this paradigm shift through inclusion of genetic and genomic concepts in the NINR strategic plan (https://www.ninr.nih.gov/sites/ www.ninr.nih .gov/files/NINR_StratPlan2016_reduced.pdf), support of the exploration of genetics and genomics concepts in intramural research projects, and an ongoing commitment to education through multiple training opportunities, including the NINR Boot Camp (https://www.ninr.nih.gov/training/trai ningopportunitiesintramural/bootcamp#.V-qkUfSULAA) and the Summer Genetics Institute (https://www.ninr.nih.gov/train ing/trainingopportunitiesintramural/summergeneticsinstitute #.V-qkNfSULAA).
Despite this increased focus, many nurses in practice, education, and research settings struggle with understanding basic and advanced genetic and genomic concepts driving various health states as well as the practical application of these data. The International Society of Nurses in Genetics (ISONG; http://www.isong.org/index.php) is an organization devoted to the professional development of nurses in the discovery, interpretation, application, and management of genomic information for the promotion of health and well-being. ISONG strives to educate nurses from all specialties and all geographic regions on genetic and genomic concepts through multiple venues.
As part of this mission, the ISONG leadership, in collaboration with the editorial staff of Biological Research for Nursing (BRN), is pleased to present a series of articles targeted at practicing nurses, nurse educators, and nurse scientists to address this knowledge gap. The Primer in Genetics and Genomics series has multiple foci. It is meant to serve as a primer for nurse educators to aid in their efforts to teach these concepts to nursing students at all levels. It will also aid novice and experienced nurse scientists interested in incorporating genetics/ genomics into a research trajectory. Additionally, the series will serve as an invaluable resource on basic genetics and genomics for the clinical nurse who will utilize these concepts in practice. The series will begin with articles explaining basic genetic, genomic, and epigenetic concepts including inheritance patterns and interactions between DNA and the environment. Later articles will expand upon these basic concepts and provide more advanced content. Nurse authors expert in the content areas will write the individual articles, which will undergo double-blind peer review as per all articles published in BRN.
The first article in this series, which appears in the present issue of BRN, provides definitions, detailed descriptions, and discussion of basic genetic and genomic concepts. Dr. Dorman and colleagues use a historical approach for presenting development of the knowledge of DNA and its function, providing a strong context for readers less familiar with these concepts, informing a clearer understanding of the content of this and future articles, and demonstrating the recent rapid development of new knowledge in this field. The authors provide definitions of commonly used terms and descriptions of features of the DNA sequence and the processes of DNA maintenance, expression, and function. As planned for each article in this series, the authors have also included a table of resources readers can access to enhance their own knowledge or fully engage students or patients in learning about the biologic underpinnings of their uniqueness. Future articles in the series, to be published in consecutive issues of BRN, will cover genomics, sources of DNA variation, inheritance patterns, genotypes and phenotypes, genetic and genomic regulation including epigenetics, and more.
I would like to thank Dr. Sandra Daack-Hirsch, immediate past president of ISONG, Dr. Carolyn Yucha, editor in chief of BRN, and Marnie Wiss, managing editor of BRN, for their tireless work in seeking to close the gap in nursing knowledge related to genetics and genomics, which led to this timely and relevant series. They have provided invaluable guidance in setting up the infrastructure for the series such that experts in the field speak to relevant concepts and the resultant manuscripts undergo rigorous peer review before release to the nursing community. We are proud to present the first article in a series we hope will help to prepare nurses to contribute to the future of health care in the era of precision medicine.
